CASES WHERE THE FORM           IS INAPPLICABLE.
82.  Cases where the previous method fails.   The following irreversible phenomena may here be cited as examples:
(7)  Diffusion of gases.
(8)  Combustion and other chemical changes.
(7)  Diffusion of gases will be treated more fully in chapter XII. If the diffusion takes place at constant pressure; volume, and temperature, and without gain or loss of heat, no expression of the form -?£-
can be associated with the change, and the First Definition of entropy is calculated to give the incorrect impression" that the entropy is necessarily unaltered by diffusion. The Second Definition is free from this objection and rightly suggests that the matter can only be decided by studying the conditions under which the mixed gases can be separated or work obtained by mixing the gases in some different way.
(8)  Combustion and other chemical changes.    Here we may have to deal with cases in which heat is suddenly generated, producing a discontinuous change of temperature.    It is evident  that differentials
of the form ~ can only be integrated when the temperature varies
continuously. If however the energy, available and unavailable, is at any instant definite, the entropy of the system will be definite according to Definition II, even when Definition I fails.
Thus in the last two cases} the change of entropy cannot be expressed
as a sum of differentials of the form -ft-
We thus conclude that wJiile the second definition of entropy is applicable to irreversible as well as reversible changes, the first definition cannot ~be extended to irreversible changes except in a limited number of cases.
[This of course does not refer to definitions of entropy based on the substitution of a reversible change for an irreversible one and the wording of the First Definition adopted in § 70 seems free from objection.]
83.   Dependence   of non- available  energy   on  temperature   of auxiliary medium.    In connection with Definition II, we  have  seen that the non-available energy gained by a system relative to an auxiliary medium of temperature T0 is proportional to T0.   It is important to observe that this property does not imply any physical peculiarity of th esystem itself which changes when a different medium is substituted as refrigerator.
When we speak of a system as containing a quantity Q0 of energy non-available relative to a refrigerator T0, we imply that when as much energy as possible has been converted into work by Garnets' cycles working with this refrigerator the quantity Q0 will be absorbed
